Intrapericardial administration of novel DNA formulations based on thermosensitive Poloxamer 407 gel.
Inherited cardiopathies are leading to life-threatening conditions such as heart failure. Moreover, treatments currently available fail in altering the cardiac phenotype. Thus, gene therapy appears as an attracting alternative to conventional treatments. However, gene delivery remains a major hurdle in achieving this goal. To obtain regional delivery of plasmid DNA, intrapericardial administration seems to be an interesting approach. In order to improve retention time at the site of injection, formulations based on a thermosensitive gel of Poloxamer 407 were assessed. Protection and condensation of plasmid DNA was initially performed through complexation with polyethyleneimine (PEI), a widely used polymer. Characterization of the size and zeta potential of the complexes suggested interactions between the polyplexes and the Poloxamer gel through significant increase of the size of the polyplexes and shielding of the surface charges. In vivo evaluation has highlighted the toxicity of PEI/DNA polyplexes toward the myocardium. However, feasibility of intrapericardial injection of Poloxamer based formulations as well as their very low toxicity has been established.